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ABSTRACT ^ 

' . * October 1978, the National Science Foundation 

(NSF) initiated five studies of the, continuing education of 
scientists and engineers employed in small, geographically dispersed 
industry. Following the award of these studies NSF requested 
Batt$Lle, one of the' award recipients, to assist in -coordinating the 
fiv$ .projects.- TJhjis report briefly describes: (1) the objectives and 
scope <tof a^cL^the ^rationale for the coordination effort (to maintain 
and promote * communication between directors of the respective 
projects and t<£ proin&te agreement on common definitions. or other 
issues- affecting the general area of continuing education under 
consideration); (2) the five awarded studies^* (3) the coordination 
activities; and (4) conclusions aaa recommendations regarding future' 
work in the-area. It was suggested that, Uikfuture endeavors, NSF 
utilise the "standardization of . methodology^ Approach or "technical * 
direction" approach in lieu of mer^'cgordinat ion of issues and 
def initiongr; since either app'rqach would likely result in greater /n , 
comparability .of results. Inducted in appendices are the coordinatioil 
agreement with Battelle', documents related , to establishing, the 
coordination meeting,, topics fof discussion-, press released 
Battelle'a survey instrumehts, and a bibliography in the area- of , 
continuing education. (Author/SK) " ' - \ ' * . 
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COORDINATION OF NSF PROJECTS - U/ 
IN THE AREA OF CONTINUING EDUCATION ' 
FOR SCIENTISTS AND ENGINEERS ' '. 

by . * ^ _ 

LawrenceG. Welling.' 

3ATTELLE r- 
Columbus Laboratories 

November, 1981' 



INTRODUCTION 



, For many years^ the continuing education of scientists and '•■ 

^engineers', has been of significant interest to the National Science. Foundc 
tion (NSF). This- interest by NSF anticipated a growing concern that the 
United States is declining,' technologically, when compared io ot-her 
industrialized countries. A corollary concern is that, as a result of ' 
rapid technological, change, technical obsolescence qfscUntists and 

/engineers is. increasing.' It "has been estimated .that the half-life of - 
the current engineering graduate's technical information is only seven 

: years, if his/her training is not updated. Additionally, technol/tfTclil 
advancement, can lead to the emergence of new occupational skill areas. " 

Availability of continuing education opportunities could help experts 
from related disciplines mVve into these new occupational areas more * 
readiTy. 

In view of these concerns, NSF funded several studies in the v 
area of continuing education for scientists and engineers, fop 1968-69 
Re/ick, et al., studied continuing education for R&D careers . In 'June, 
1975, NSF initiated planning for two studies, one concerning the continu- 
ing education of- engineers and scientists provided by universities and 



* 



-Renck, .R., Kahn,«£. L*, <and Gardner, B. , -Continuing Education for 
R&D Careers, NSf 69-20, National Science Foundation, Washington',, D.C. , 
1 969. • . , * " 



colleges*, the other concerning continuing education for nonacademic 
scientists and engineers provided by industry**. Conduct of the second 
study was*funded by NSF in September, 1977. This study, by Levy and - 
Newman, primarily, involved large; urban establishments, i .e. , the majority 
of the establishments surveyed had 500 or more tojtal employees and were 
located in Standard Metropol jtan Statistical Areas (SMSAs).. 

In October, 1978 NSF initiated five studies of the continuing 
education of scientists and engineers employed in small, geographical ly 
dispersed -industry* The rationale for -these studies was that smd^l , . 
geographically dispersed companies experience unique problems in attempt - 
ing to meet the continuing education needs of their scientific and 
engineering .personnel . Traditional sources of scientific and engineer- 
ing continuing education^e.g. , universities and colleges, technical 
•societies, and itinerent fee-paid seminars, are largely urban based, 
Tbey/are, therefore, not readily accessible to scientists. and engineers 
employed in smal'l firms located^ in relatively rural areas. Other problems 
include .staff-size .limitations which negate the "mass" required for an 
orgah-ized in-hou%e technical staff education program and budget; 

Th^ five studies of the continuing education needs of scien-' 
tists anff engineers .in* smal 1 , ngn-urban companies whicfvwere initiated 
were: - * . . ^ 

* • Welling, L. G. , Lev/, G. W., and Newman, S..C;, 
Survey of Continuing Education Del i very "Systems * 
for Scientists and Engineers Employed^ in Smal l 7 
Non-jJpJban Establishments . Battel! e Columbus v " 

Laboratories, Columbus, Ohio, k 1980. 4 *. 

Amos, k J. M. , Babcock, D. L.? Biirk,-F., ' ./ 
Maule, C. S v , Continuing Education tyeeds of 
. Enflireers/Sctentists in the Three-State Ozark 
Regiory University of Missouri - Rolla,* Rolla, • ' • 

Missouri, 1980. < * 
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* Klus, J, P. and Jones,' J." A, , Survey of Continuing Education for 
Engineers and Scientists, American Society for Engineering Educa- 
tion, Washington, D.C., 1978. - • . 

** Levy, G.W.T and Newman, S.C*. , A Survey of continuing educa- 
tion for Nonacademic Scientists and Engineers .- Battel! e Columbus 
Laboratories, Columbus, Ohio, 1979. "T"^ 

• ♦ „ 4 • 
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• Adams, W. S., Assessment of Scientists '/Engineers ' 
. Continuing Education Needs in Small, Geographical 1y 

Dispersed Industries . University of Wi scons in- 

Ushkosh, OsMosh, Wisconsin, 198£. v 

0 Zejjip, J. W.*, and Hamill, M. J., A. Model .Continuing , 

• | Education Needs Assessment/Response System ilvgcTehce 

• and Engineering . Charleston Higher Education Consortium, 

Charleston, South Carolina, 1981. 
<■ - • *#«? 

t, Harrell, D. , Continuing Education for Scientists 
and Engineers; Delivery Systems in North. Carolina . 
North Carolina State University, Ra,leigh, North ~ ' 
Carolina . s 1 

Following the award of these five studies, NSF. requested Battel le, 
one of the award recipients, to assist in coordinating the five projects 
.(see Appendix A). Battel le-was selected primarily because its study was 
national in scope, whereas the other four studies were of a local 6> 
regional scope.. This report briefly describes: the objectives and scope , of 
and the ratidnale for, coordination; th# five studies \ the coordination 
activities; and; conclusions and '.recommendation's regarding future work in 
the area. ' \ ^ 

' OBJECTIVES 9 , SCOPE AND RATIONALE 

.* . * * ' '\ • 

The objectives of JJie coordination activity were: ,' 

• To maintain and promote communication between 
the directors of the respective/Studies , and 

^ % To promote agreement pn- common definitions and 

! ^ terminology or other issues affecting the 
• s general srea of continuing education being - • 

x studied: . 



\ 



.Specifically excluded from the purview of the coordination 
* activity was: any modification of the scope of the five research proposals, 
? as approved by NSF; a*y control by Battel le oyer the content and procedures 
of the /our university based research programs; or, monitoring of the actual 
conduct of the four univ^isity studies; 



The stffSS\"by Daniel Harrell had not been completed at the time this 
report on coordination activities was written.* 1 - 



\ 



( The rationale for coordination of the five projects was founded 

on several NSF concerns. The primary concern was the' desire to make the 
results of the five studies -as comparable ^possible to each other, as 
well as to those of the studies 6f Levy anoWlfen, and Klus and Jones. 
A secondary concern was to facilitate the conduct of each of the five 
studies bypromotjng a free exchatfge.of information on issues such a^s-: 
study Objectives, study methodology, bibliographic resources, survey items, 
and questionnaire design. A further concern was to>rovide an available 
resource .(i.e., Battelle) for critical issues and information needs related 
¥ to research methodology, in view of the "applied," or "service" orientation 

■ of the, university projects and staff. Additionally, NS/ was concerned 
that .initial press releases on the five projects be coordinated in order 
to lessen possible confusion regarding 'the nature and scope of the projects" 
and their relationship to one another.. This was deemed important since, the 
five projects, though different in objectives and scope, were all in the. 
* , same basic subject area and; many had' similar titles, 

- With respect to the primary concern of comparability of results; 
\issues sych as standardization of definitions and terminology used in the 
studies, analysis and reporting of results for maximum comparability, and 
cooperation on certain follow-on activities, such as preparation of a 1 
ponograph on -the f.ive studies, were to be addressed. ' , ' 

. NSF FtJNDED^STUDIES % . 

Jhe five studies of continuing education in small, geograph- 
ically c^isper.sed industry are briefly described in the' fol lowing sfectiops*. 

^ - : 9 y 

Survey of Continuing Education Del i very Systems for Scientists and . 
Engineers Employed in Small, Non-Urban Establishments" " 

The purpose of .this study was to define the unique problems of 
small, non-urban establishments i>i providing continuing education for their 



This section includes material which is quoted directly from the reports 



or proposals 'on the five studies. 

** Welling, L. G # , Levy,ls. W>, and Newman, S. C, Survey of Continuing 
Education Jfl i very Systems for Scientists aridT Engineers Employed in 
Small, Non-Urban Establ ishmerits. Battelle Columbus Laboratories, 



EJ^IC . Columbus, Ohio, 1980. |Q 



. . scientists and engineers. The survey methodology involved collecting data' - 
( through a mail survey of establishments with 500 or fewer employees that 
were located in non-metropolitan counties that" had no college or university 
located in the county. Before the mail survey was conducted, telephone ' , ' 
screening calls were.made to 910 small '"establ ishments in 100 randomly 
-selected non-metropolitan counties throughout* the continental United States. 
Based on the results of these telephone call's ^questionnaires were sent .to / 
301 small establishments, of which 156 (52 percent) responded. ' Information 
was sought regarding characteristics of the establishment, available 
education delivery systems, company support of continuing education, sources 
used in determining continuing education needs, reasons* for supporting 
continuing education, ^education expenditures and^participation, types of 
support, perceived'effectiveness of continuing education , and employee 
objectives in participation.. . v 

The respondent .establishments can be described as predominantly 
working, in the durable good-manufacturing sector of industry, and locally 
K owned and operated. Specifically, 64 percent of the respondent estab- 
lishments 'were engaged in the' manufacturing of durab]e, goods', 11 percent' 
. .were engaged in the v manufacturing'of nondurable goods and 25 percent pro- 
- vided business or miscellaneous services. It was also found that 78 pet/cent 
of these establishments were locally-owned, single-site -establishments /and 
22 peYcent were multi-site establishments. 1 k 

The establishments that took part in the survey had to have 500 
or fewer employees to qualify for inclusion, but, in most cases they had a 
great deal fewer than that. The median' reported number of employees (both" . 
full and part-time) in respondent establishments was 15.5 employees. The 
median reported number of scientists and engineers was 1.7. Approximately 
50 percent of the establishments had only one scientist or engineer. .The 
median percentage of scientists or engineers" to all employees was 10 percent. 

Many small, non-urban establishments do not have facil ities-on- . 
• * site or do not provide support for continuing education- activities." Support 
for continuing education could have Seen for tuition/registration, 
instructional. materials, travel costs -and/or professional time. Specifically, 
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37 -percent of the surveyed establishments cfo not have any facilities on- 
site that could be* used to support continuing education, and only 55 per- 
cent support continuing, education activities. (This -55 percent o'f 
support for continuing education can be compared to 83 percent support 
among large, urban establishments.) The .primary reason establishments gave 1 
for supporting continu*irtg education was that they believe it increases 
employee productivity. % „ t 

Bydesfgn, the surveyed establishments .oould not l?e« in the same 
county .as an institution of higher education. In 'fact, 41 percent of the 
establishments were located at least 50 miles from the closest college or 
university. Thi s distance is large enough that it would seriously restrict 
mqst employees from participating in' qburses at the institutions, even if 
appropriate courses were offered. Cooperation with other local establish- 
ments is another method of providing continuing education. Unfortunately, 
the survey found that. 35 percent would not be willing to Gooperate with 
other loc^l establishments to support continuing edbca^ion ^activities. - 
This willingness to cooperate would make it difficult to share facilities 
and aggregate a market" to import continuing education into an, area. 

In addition to. information on establishments, survey data wsrs 
also collected from. 218 scientists £md engineers who were employed by the 
surveyed establishments, with not more' than JO from any 'one firm. The s 
ijied\an age of the respondents was 33^.5, years and the median years ^employed 
as a scientist or: engineer was^8.SPyears. Over three-quarters of the ^ 
sample both worked fh $md had their highest degree in engineering. A 
comparison of the respondent scientists and engineers ^o a national sample 
shows t^haf there are fewer advanced degrees among scientists and engineer? 
in small geographically remote companies tyan in the national sample 
(10 percent for a masters degree and 3 ^percent for a doctorate -in the small 
companies, «compar&tf to 21 percent and 11 percent, respectively, in the 
national sampie). % 

Formalized continuing education activities* wer§ participated in 
by 35 percent'of the respondents within'the last year and by a total of 
58 percerith'n the last three years. These same respondents indicated that 



. ( 

.non-credit courses and brief educational activities conducted away from 
^.establishments were the.most effective types of -continuing technical 
education. The primary objectives for' participating were: "to perform 
present job assignments better", "to keep from becoming obsolete", "for 
■intellectual stimulation" and "to prepare for increased responsibility". 

Establishments contribute more, funds' than do employees for con- 
tinuing education activities, but employees use more.of their own time 
than company supported time. The respondents reported that a median of 
$501 was spent on their continuing education actiyities.during 1978. 
(The<median-€stablishment contribution was $351 and the 'median employed 
contribution was $39.) The time spent on continuing education activities 
was 30 hours of company time and 36 hours of' personal time during 1978. 

The primary reason given for not participating in continuing 
education was that the physica Instances were prohibitive. The median 
distances that scientists and-gRgineers- would be willing to travel were 
approximately: 200 miles to attend a worksbop/semiaar/conferehce of at 
least one day with an overnight stay; 100 miles for a workshop/seminar/ 
■conference with no overnight stay; 50 miles Vor a course'that meets once 
a week; 30 miles for a course that meets twice a week; and 25 miles for 
a course that meets more than twice* a week-. • Another important reason 
given for not participating lVcontinuing education - that the needed "** 
courses, were not offered, or we're not conveniently offered - is also 
related to the geographical remoteness of these individuals^ The third 
most frequently mentioned reason for not participating w,a& that other 
personal commitments were more important. 

Besides formalized continuing education activities, updating ' 
can also be achieved through professional activities. Unfortunately, more 
than half of those surveyed had not attended a professional association " 
meeting within the previous year, and 44 percent did not regularly contact 
colleagues in other organizations. However, 41 percent of these scientists 
and engineers" reported regularly reading three oumore scientific and^ 
engineering periodical's. * 
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Due^primarily -to geographical location, scientists and. engineers 

in small, single-site, non-urban establishments appear ^ have inadequate 

means of- fulfilling their continuing education needs. Traditional delivery 

systems are no't getting the job done, therefore, systems which are 

unaffected by geographical .remoteness from college and universities ,are 

needed. Also needed is an additional source of support for continuing 

education. This additional support is needed because, in comparison with' 

large urban establishments, relatively few scientists and engineers in 

smal 1 non-urban establishments receive continuing education support from 

their employers'. However, it is possibl^tbaVthis support might be 

forthcoming if continuing education was made readily available through new 

j 

} ~ delivery systems. 

Continuing Education Needs of Engineers/Scientists 
in the Three-State Ozark Region 

This study was designed to assess we peeds for continuing educa- 
tion in non-metropolitan areas and the perceived effectiveness^ alterna- 
tive methods of meeting these needs from. the viewpoints of both the engineers/ 

* scientists and their employers. The characteristics* investigated were 
^motivation for education* delivery systems, subject matter content, and 

wil 1 ingness* to pay. 

The topographic area chosen for the. study was^the Ozark Region 
which consists. of southern Missouri, northern Arkansas, and eastern 
Oklahoma. Metropolitan areas within this region having populations larger 
than 150,000 were excluded. An engineering school in each of these states 

* : participated in the study. They were the University of Arkansas (Fayette- 

ville), the University of Missouri-Rolla (Roll a), and^theJMahoma State 
University (Stillwater). \' 

Engineering/scjentist respondents were selected in different 
ways in each state*. .Missouri surveyed its own alumni, whose professional 
4 experience averaged approximately >2 years since the receipt of their 
baccalaureate degrees." Oklahoma surveyed lists of registered professional 
engineers (average experience of about 22 years since the receipt of the 



* Amos, J. M. , Babcock, D. L. , Burk, F,, Maule, C. S., Continuing Education 
Needs of Engineers/Scientists in the Three-State Ozark Region . University 
ERJC - of* Missouri - Rolla, Rplla, Missouri, 1980.' 



• .baccalaureate), an<T Arkansas used an existing list of professional society 
.members and symposium attendees (an average of about 17 years since receipt 
of the baccalaureate, including some with less than a baccalaureate degree) 
8f those with baccalaureate degrees, 19 percent held master's degrees-and 
.3 percent doctoral degrees. The respondents had been with their current 
employers for- almost two-thirds of theirj professional careers. Half of the 
engineers with five years or less experience -supervised technicians and 
nontechnical people.- .About 80 jercent of the more experienced engineers' 

). indicated that as they became older;' the. numbered education of. these 
supervised increased. . ' • . 

Employers* were also selected -differently^ the thre/states. - 
Missouri and Oklahoma used Directories of Manufacturing, -but Missouri ' " 
excluded firms with under 50 employees. Oklahoma "excluded plants with over 
500 employees. Arkansas 'used lists of employers of professional society 
members and symposium attendees without regard to the size of the companies. 
'Apparent difference^ in the results proved on analysis to be a function of 
the different selection methods employed. 

- "Employers with small staffs were more likely to be independent,, 
single-location plants.' The ones with large staffs were more. likely to be 
subsidiaries of large organizations,, arid ttiese employed a*high ratio of 
engineers to technicians. The 2Y6 employers'- responding to the study 
employed a total of 850 engineers/scientists. Thirty-three of these 
employers (16%), who had no less than seven engineers/scientists on. their, 
individual staffs, employed 595* (701) of the 850. This- suggests that in 
continuing education strategy} emphasis should be placed on employers of 
significant numbers of engineers/scientists, because such employers are more 
likely to have^acilitiqs and equipment available for continuing education 
. use and to hav§, a higher regard for it than employers of few engineers/ 
scientists. • ✓ 



% the stud^.'both employers and individuals were a^ked about 
the i/ifjriience of continuing- education and the motivations for supporting 
•it or seeki^it.. -Both,, groups "agreed -that it had Tittle influence on 
bonuses and. only slightly more on pay raises, thus suggesting that these 



factors are poor sell-ing points for continuing education. Larger companies 
and their employees recognized a moderate effect on promotions.' Both groups 
agreed that "acquiring new skills" "increased efficiency", and (except for, 
governmental employers) "company expansion" were important reasons for . 
employer support of 'continuing Education. Other favorable reasons, such as 
to "acquire new technical information", "perform present job better", and 
"prepare fornncreased responsibility" were selected as primary motivations 
by Individual respondents. > 

« Financially,- employers were more willing to sujy&rt-ji on -credit 
continuing education programs, and engineers/scientists (especially the, yQung 
ones) were more willing to finance credit courses.. Employers (especially 
the large ones) usually reimbursed tfeeir employees for. tuition and fee 
expenses and often* Raid for their books and materials, but payment for travel 
and tprovisioh for released time was common only for non-credit programs. 
Differences by state, size of employer, and experience of engineers/ 
scientists were minor. . , 

As. for educational methods, both employers and individuals preferred 
"lecture-discussion" either "primarily lecture" Syr "primarily./class parti- 
cipation"^ Where th6 location cSuld not 0 justify a "live" instructor, both 
groups felt that either closed-circuit TV or TV tape was moderately effec- 
tive. They were ambivalent -about programmed learning, audjo cassettes, 
and correspondence coursesWhi^ they disliked telephone conferences. 

Both employer^ and individuals considered it reasonatfye to travel 
about 40 miles one way^to attend* credit* courses. * For non-credit programs, 
employers of seven or more engineers accepted much longer one-way distances 
(342 miles) thc^n those $io employ one- to six engineers (160 miles) or are 
governmental units (7.0 ratles). The'Oklahoma engineers were less willing-to 
travel (125 miles) than'the others (172 miles). M for scheduling, botf/ V 
groups preferred Continuing education in three-hour evening sessions to 
weekend or multi-day programs, although the common two or three-day seminar 
was also well accepted for non-credit progVams. 
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* , Assessment of Scientists' /Engineers' Continuing Education 
. . Needs in Small, Geographically-Dispersed Industries* 

• ' •' . v - • y ■ *. - 

. To assess the continuing education needs of scientists and 
engineers employed in small geographically* dispersed industries, thirty 
companies irv central and northern Wisconsin.'were -visited during 1978-79 
The respondents 'in the study consisted of 30 company pr'esi dents or their 
representatives, 116 top managers and 192 middle managerjs* all of who had 
responsibilities for science and engineering. Many did 
in science or engineering v • The-data incidate that most 
earned their supervisory position through on-the-job tru 
: in^. education. Chief executive officers of many of the 
'viewed said; that theTs* firms could not afford to employ 
and^that the individuals currently employed in engineeri 



performing more than^satisfactorily* 

The. principle types of work scientists and' engineers in. these 



npt- have degrees 
middle managers 
ining and. continu- 
conjpanies inter- 
degreed engineers 
ngjtype jobs were 



design, and industrial 
these "technical 



companies were engaged in were mechanical 'engineering, 
engineering. It was also noted that almost a fifth of 
people were performing research and development tasks, f TJiis finding may tje 
unexpected in small firms. Other interesting facts werfe.that over 40 per- 
cent of the' scientists and engineers have been in their technical positions 
less than ten years; over three-quarters of middle managers read a technical 
journal regularly; 'and over half consult wjth colleagues in other organiza- 
tions on a regular basis. • • ' 

Besides -in-service programs (on-the-job training), industrial 
personnel made a great deal of use of continuing education offered by 
manufacturers of equipment used by the company and by professional and trade 
associations. Participation in continuing education provided by educational 
•institutions was less than half that delivered by non-educational institu-* 
tions, ' „ • 



Adams, W. S., Assessment of Scientists'/Engineers' Continuing Education 
• Needs in .S mall, Geographically-Dispersed Industrie s? -University, nf 
Wlsconsin^Oshkosh, Oshkosh, jtJisconsin, 1980. 
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Central and northern Wisconsin appear to have a smaller propor- * 
tion of that states continuing education opportunities. The opportunities 
•they do have are: 43 degrees within the University of Wisconsin. 4-year" 
campuses in- applied-science and engineering; 198 diplomas and associate ' • 
degrees within the Vocational Technical and Adult Education Systems in • ■ 
tirade and industry; and 37 programs within Wisconsin's independent colleges 
and universities in applied science and engineering. • 

Industrial executives and scientists and engineers did not say 
they were disappointed with the access to continuing education. Most 
respondents thought opportunities for continuing education were accessible, 
but the location of these activities was often seen as a problem. "The njpSt 
frequently pre«rred~institutions to deliver continuing education were the 
University of Wisconsin (4-year) Systenrand the VTAE (2-year) System.- ' 
The- preference of the people interviewed within industry was that continuing 
( education courses be located geographical Ty close to the industries them- 
selves, rather than at the institutions, which are often located at distances 
that make it .impractical -to. commute to on a frequent basis. 

The respondents wanted more personal development and business 
administration courses than were-, available. Most of the companies'inter- • 
viewed trained, their employees in basic technical areas, but they did not 
have and-oould not affort^to employ experts in the human services areas. 

Evidence; of the increased interest in post-secondary education was' 
the stated desire to have, more college credit* and non-credit' courses avail- 
able. .While seminar, 'conference and workshop formats are still the most 
popular way to- deliver continuing education, a large number of managers 
wanted the traditional college courses expanded so that the colleges would 
take. a,, larger share of the continuing education responsibility. Not 
surprisingly, respondents felt .in-service training courses were the most 
effective while correspondence courses were the least effective. ' Seminars, 
conferences and workshops were a-lso rated high' on effectiveness! whereas 
college credit courses were not given high ratings. Scheduling these 
activities did not seem to be much of a problem, although some respondents 
suggested more evening classes were needed. v 

. • < 
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, » Industry viewed continuing education as very important. The 
main reason for this continuing education support was because managers, see 
It ,as a means. for keeping their employees current in technology and up-to- y 
date on trends in the market place. Employees felt continuing education 
was primarily important to perform their jobs better and to prepare them for 
1 increased responsibility. . ' 

Company managers did'not view motivation as a -problem for employee 
participation in continuing. education' regardless of whether or not the 
company has a reward system for such activity. Most of the small industries 
did not have a formal continuing education policy. Their means of rewarding 
employee continuing education involvement was' primarily through recording it 
in the personnel files. ^ 

When it came to reimbursing employee expenses for4ontinuing educa- 
tion, company priorities were: (1) seminars, conferences and workshops 
(where all expenses were paid), (2) non-cVedit instruction (where most, but 
not all, expenses were paid), (3) credit courses (which were paid about at the 
same level as non-credit instruction), and (4) organized self-study, e.g.', 
correspondence courses (where only partial financial support was* given to 
the employee). Companies were willing to p<iy for employee growth and' 
development when they were convinced their dollars would be well. spent. 

. , The" average annual expenditure for company employee continuing 
education activities increased from $900 to $2,333 over the- period of the 
study, 1976-80. Few employees participated in continuing education at their 
own expense.' This probably means that to' increase employee involvement in'., 
continuing education, companies will need to financially back these ^ 
activities. Small industries tended not to own permanent property to .deliver 
continuing education in their own plants. On the average they spent $300 
a year ort equipment and about $700 a year on educational materials. 

The message, isxl ear from these representative small industries 
in central and northern Wisconsin. They believe in continuing education 
and judge it t6 be important to their companiesr^nd they would like to have 
post-secondary educational institutions provide more of it at locations 
close to where they live and work. * ' 



> * 

Continuing Education Needs Assessment/Response 
' a System in Science and Engineering 7 ' 

^ » 

The "objective 'of this "study was to develop a model system, of 
-local needs assessment and follow-through responses in the area of con- ° 
tinuing education for industrial scientists and engineers.. The grantee 
was/a consortium of five colleges knowVf-as the Charleston Higher Education 
Consortium (CHEC). The member organizations of CHEC include + all of the 
post-secondary institutions' in , the tricounty region: the Baptist- Col lege-, 
at Charleston, The CitadelV the College of Charleston, the Medical 
University of .South Carolina,. Trident Technical College, and the Marine 
Resources Division of the South Carolina Wildlife and Marine Resources 
Department. (The Marine ResourcssDivision is not an educational institu- 
tion, but does contribute" faculty and research resources to various CHEC 
programs.) P ' 

The needs assessment system was tested in th^/tri county 
Charleston SMSA, a 2,600 square mile area containing a number of small-to- 
medium- sized (up to 1,600 employees) industries employing engineers and 
scientists, ' s 

Jhe consortium .planned its NSF prqject as a means of answering 
the need to improve 1^he local capacity of educational providers (particu- 
larly colleges and universities) and industries to conduct reliable 
assessments of the continuing education needs of industrial scientists' 
and engineers, and to design appropriate follow-through responses, The 
project proposed to answer this need by Revising, testing and diss^nnnatj-ag___ 
a multi-college, multi-industry system that.wolild orffer a model of ' " * % ♦ 

comprehensive needs assessment and coordinated follow-through procedures. ^ 

In order to document these needs and to find out if such a model 
system had already been devised and publicized, the Consort^im requested 
that an ERIC literature- search be performed by the S. C. Department, of 



Zejpp, ,J. W. , and Hamill,M. J., A Model Continuing Education Needs 
Assessment/Response System in Science and Engineering . Charleston 
Higher Education Consortium, Charleston, South Carolina, 1981. 
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Educations Education Products Center. The majority of the books, " ■ 
monogram's, and articles that, the search 'yielded described innovative 
programs and. delivery sy stems.. None of the' authors offered a model 'of 
•local needs assessments. Several , however , emphasized the important role , 
thaMocal needs assessments-play in the, utilization of continuing educa- ' 
tion programs (whether national, regional, or v local, in" scope). Some 
went further, and noted the inherent "problems .in conducting systematic, 
rel.ia.b-Te needs- assessments at the local level, particularly in localities^ 
characterized by either a small number or a, diversity of industries ' 
employing 'neither a great number nor homogeneity of scientists and ' 
engineers. * ' * 

For the study, -ttie Consortium conducted and analyzed the results 
of three surveys of. the continuing education needs of .engineers, chemists, 
and laboratory and engineering technicians employed by industries in 
Berkeley, Charleston and Dorchester Counties. These surveys were: . (1) an 
"Initial Management Survey", which was completed by. management representati 
from 25 industries;' (2) a "Follow-Up Management. Interview", which" was con- 
ducted with representatives from 5 of -^participating, industries; and (3)' 
an ^Employee, Survey", -which was completed by 296 employees of 10 of* the 
participating companies. 

Recommendations were formulated' during two meetings of the pro- 
ject's Advisory Committee, 'fhese included: . 

1. ■ That the colleges and industries .should continue.- 

, their joint needs assessment and planning mechanisms 

. and activities (e.g., as exemplified by The College 
' of Charleston's 'Advisory 'Committee for chemistry). ' 

2. That the colleges need^D make^ sure -that their 
planning is responsive to both employer-rperceived 
and employee-perceived needs. (The Management and 

•, Employee Surveys showed severaT.potentially 

significant discrepancies between the two groups ~ 
e.g., whereas 19 out of the 25 managers said that 
.their company's continuing education needs are' being 
well mej-, 190 out of the 289 responding employees 
felt that their needs, are being marginally or poorly 
met. The two groups msiy, of course, have different 
/. needs ; y and colleges need to meet the needs of both.) 



'3. That the colleges need'to offer morexourses and 
: . programs with the -following characteristics^ ., t > 
"special .topics" that^are responsive to employers < 
■ and/or employee demands; "compressed time" / 
schedules; use of .industrial, employees as ' ' 
instructors, 

4, That the colleges' need to pub] icize" better their 
curr^nt^ana planned program and course offerings. 

'5. That the College of Charleston, in cooperation 

with the Consortium, should continue its .preliminary 

pluming towards cm M.S. : in chemistry. 

• - * \ ■ 

6. That The Citadel should continue its^ cooperation* 
with Clemson University #nd the University <of *South 
Carolina in their offering, of M.S. pro-ams in 
engineering and should continue its planning toWards 

t offering specialized^engineering courses (e.g., „ 

in microprocessors). . * - r 

7, That in their efforts to enact the above recomn^nda^- ' 
tions, the colleges need to identify and work with 

* more individuals (both managers -and non*marmgers 
from jtri county industries. 

Continuing Education for Scientists and Engineers: 
• . Delivery Systems in- North Carolina 7 ' v 

The Industrial Extension Service, School of Enflineering', North 
Carpi ina State University, is conducting** a study of continuing. education 
(CE) delivery systems in Uorth Carolina. The principal objectives of the 
study are*' / x J . 

-- To identify and descnbe^^itinuing education 
. 'resources currently being ut il ized by «" ^ 
scientists and engineers to maintain antl extend 
their professional competence and capabilities. 



* 



Harrell, D;, Continuing Education for Scientists and En^me^frf * 
Delivery Systems in North Carolina . North Carolina State Universi ty , 



Raleigh, North Carolina. 

** As noted previously, this study had, not been. completed at the tifhe 
this report on coordination activities. was written. 
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t -- To determine the extent of use and the perceived 
.effectiveness of- these- educational resources in 
meeting the CE,needs of scientists and engineers. *' 

>+ K . - To identify deficit. CE nee*ds of scientists and 
engineers and the preferred, deli very systems. ' 

. • * ^ • . 

. In particulate by focusing 'on scientists .and engineers' in North 
CaroVinaX'the study' is. intended to yield important data and information 
regarding the delivery, of CE programs to employees of relatively small, 
geographically-dispersed companies* ' 

. . The completed study- will provide guidelines for those engaged 
in developing and' delivering, CE programs for scientists and engineers.. 
These guidelines, in turn, should benefit the 'individual, scientist or - 
engineer, his/her employer, and society. . * • 

^ . To achieve the objectives of this study, it was proposed that a 
survey Instrument be developed, that it be field tested and refined as 
necessary '.and then.be used in surveying a random sample o^the 30,000 
^ scientists and -engineers, in North Carolina. -Information to be obtained' 

by the survey instruments ncludes- 
- • ' " - A 

1. Formal education > 

2. Field of f work » * 

3. Age § • . * ' 
^ 4. The importance of ' CE to professional development 

i 5 - ^ow^current he/she considers himself /herself 

, ■ 6. ..Motivations for CE * 

, 7. What methods of, CE delivery have-been used in • - 

the last three years - * 

8. 4 Preferred methods of delivery of CE • 
9. Unmet CE needs- 

Id*. Attitudes of supervisor and employer toward CE * 4 
11. Total time spent per month on CE , 

• . .COORDINATION ACTIVIT IES 

' 4 

The following activities were pursued in meeting the objectives 
of the coo rdinati off effort. 
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Initial Coordination Meetfing 



A meeting of the five project directors was scheduled and held 
♦at battel le!^s Columbus Laboratories on November 12; 1978 (see Appendix B). 
Representatives of Ml five projects were in attendance, as was Girard w/ 

t Levy ^principal author pf ^he NSF study of continuing education of non- 
academic scientists and engineers and Eugene D'Amour from the National 
Science. Foundation. Dr. D 1 Amour presented the goals and aspirations of the 
NSF with respect to the. five projects, the general area of continuing educa 
tion, and the xoordination^aptivity. Lawrence Welling, of Battelle, out- 
linedj;he general goals of the coordination effort. Each project* director 
brief ly^outlinei the unjque goals and objectives df. his respective project. 

.Included in the working session discussion were topics sucfTas: 
design and content of data collection instruments; sample selection; data 
collection procedures data analysis; and reporting' of the final results. v 
With respect to the data collection instruments, data collection categories 
discussed included: ..the tgdhnical. content of continuing education 
activities; motivation for participaii&i in continuing education programs; 
personal and professional characteristics of the involved scientists- and 
engineers; the perceived importance or effects of conjtiniwrg education 
-participation; and 1 , characteristics of the employing companies and their 

. support of continuing education. The need for separate employer and 
employee survey forms was also discussed (See Appendix C). - 

Sampling procedures discussed were^related- to'-the characteristics 
the establishments and employees to be included in the five surveys, -as 
well as to-the procedures for selecting the sample of establishments and 
employees. 

Discussion of data collection procedures included procedures 
for contacting the sample, conduct of pre-tests of the^sutvey instruments, 
use of endorsement letters, offering of, incentives for participation, and 
procedures for following up with non-t4spondents. ^ 

The-discussion of data analysis and reporting focused on methods 
fqr insuring the greatest possibility^ comparability of results .among 
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t.he five studies \and ; with the* studies of Levy and Newman, and Klus and 
Jones. Also discussed were several specific types of analysis that would 
be of use to continuing education providers, to industry, and to indivi- 
dual scientists and Engineer's. 

At the meeting, copies of a ^press release prepared by Battelle 
on the five ^tudies was reviewed a/id approved by'the project directors 
(See 'Appencfix D). A photograph of the five prsject directors was taken 
to accompany the press release. Individual project directors agreed to 
withhold publicity on their individual projects until th^s release on all. 
five studies had had an opportunity to appear in the technical and popular 
press. , 



- Results of the -Coordination Meeting 



J* 

> 



Conclusions and recommendations stemming from the November 21,' 
1978 coordination meeting of NSF Project Directors are reported as follows 
in* three major categories.: (T) Definitions anc{ parameters, (2) Project 
activities, and (3) Future coordination plans. 

U Definitions and Parameters 

Continuing Education * < 

T.l.l Information on both "continuingieducation" (i.e./educa- 
. tion or training which increases the individual ! s 
> scientific or engineering c'ompetence) and "advanced 
education" (j.,e., work toward an advaffced degree) was 
subject 'for inclusion in cteta collection. 

1.1.2 The differences between "continuing education" and 

"tuition reimbursement" programs were discussed. If was • 
* agreed that bot\) tuition reimbursement and* continuing 
. education programs could be focused on scientific/ 

# engineering updating. * However, many tuition reimburse- 

* ment programs are utilized for upgML&ingl where an 
individual is, in ,substance>, changing scientific/ 
engineering fields -or changing his status in a scientific/ 
engineering field (e.g., B.S. tqM.S., M.S. to Ph.D.). 
It tocur ag/LZZd that activities dUzctzd touoaAd "upgnading" 
should, poniblt, be analyzed and titpohtzd Azpctoatzly 
in.om activities diAtcttd touocuid "updating". 

•. • 



1.1.3 Both credit and non-credit courses were to be 
included. . 

1.1.4 Most of the studies of small or dispersed, industry, were 
to focus on CE activities tftrich' further the employee's • 

^-engineering and -scientific knowledge and were not to 
include management and/or pers«fial development-courses. 

1.T.5 It was agreed, however, tha't those studies- which proposed 
to-collect data on management programs, as well as ) 
scientific/engineering programs, would continue to'do so. 
The&g studies were 1 to distinguish brtween. scientific/ 
. ^ engineering courses- and management/support -courses during. 
' - v . data collection and were to analyze and report the results - 
according, to these separate categories. In this way 
— comparability of results between the studies -and witfT • 

v t other, national studies would be maintained. 

1.2 Scientists -and Engineers t 



1.2.1 



The following definition of scftntists and engfneers was 
di'scussed: K + - 

"Scientists and engineers are employees ^o^ld at least 
a Bachelor 1 s degKee [ok the equivalent}* in' an engindeK 
.ing ok scientific field anjfcXpend moKe 'than half of their 
time in the follovoing Job functions : 

K'eSeaAch 
.development ' 

testing 6 evaluation 
design 

construction 
inspection 



pKodactlon 

installation 

operation 



maAntenance 
planning 

coWuxgt S gKant administration 
data collection - . 

pKOvidinQ OK KeSQAKchMg of x 

scientific ok technical 



information 
enfoKcement of Standards ok. 
Kegulations 



Specifically excluded are scientists andmgineojts who 
spend moKe than half their tone in management, salu, 
advertising, personnel work, teaching and training, ok. 
providing med&^at, psychological, ok social services." 



*** 



It 

sci 
or 
bui 

Exa 
Res 

It 
pra 



was agreed that, while management is a natural ^^progression for * 
entists" and engineers, managemenlLj^i^e&_douioX^nh^nce the .scientifi 
technical competence of scientists and engineers since YFiey do not 
Id directly upon their-basic scientific and engineering training-. - 

mple;s of "support" courses may be: "Technical' .Writing" , "'Writing . 
earch Reports" ,' "'Professional Speaking", etc., 

was agreed that "the equivalent" could be a state issued license to 
ctice in the scientific or engineering field, or past experience'. 



\ 
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was agreed -that- studies which proposed to include 
technologists and/or technicians (including sub- 
• baccalaureate degree personnel) would continue to do so,' 
but that the results for scientists and engineers, as 
defined above, would be presented separately. This was to 
-help assure that the results would be comparable to 
•those of the national studies conducted by J. Klus and 
fa. Levy. . , 

It was further suggested that studies that proposed to 
.include management" personnel in their surveys continue 
to do so. A recommendation was made that results for 

h! 1 L3«°i! P J of " mana 9 ement " scientists, and engineers also' 
be reported separately. 

Small Industry v » 

1,3,1 JhSr?nn 9 ^fi that on] y indc, stries or plants with fewer 
than 500 total- personnel would be included in the study 
. Ne^lower limit was specified. 

1.3.2- Plants which are subsidiaries of large companies- but which 
have fewer than 500 total personnel at the particular- 
site wdlild be included under the definition of small 
industry^ 

1.3.3 Small-consulting firms (e.g., civil engineering, etc.) 

InlLnt n n + ClU f d Under f h ? defin,iti on of small industry. 
Although data, from consulting firms were to be" included, 
it was suggested tllat this data be reported separately 

Prf,1«tiJr e m A y H f ™- simila ^ 1t ies between the contiinu-ing 
education needs of scientists and engineers working °in the 
consulting field and those working in industry. 
Geographic'ally DisBferse*d Industry 



1.4.1 Geographically dispersed industry was defined as:- "Plants/ 
companies which are located innon-SMSA counties which do 
not have a college or university offering a graduate degree 
in science or engineering." However, some of the studies 
would cover "market areas" that were in SMSAs. 

1.4.2 it was agreed that Scientific/engineering employees of 
. local government (city, township, county) would be 

surveyed only'by those studies which originally proposed 
to do so. These studies would report their data in a 
manner which allowed the results for scientists and, 
engineers employed by small, dispersed industry to be / 
distinguished. from the results for -scientists and 1 
engineers employed by local government. 

Continuing Education Delivery Systems 

1.5.1 It was agreed that questions* regarding del i very ' systems* 

used for continuing education should have- a time period • 
limitation of those used within the. lcu>t thAzz yuvu>. 
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1.5.2 Delivery system questions would be asked of both employers* 
T • and employees. 

1.5.3 Delivery system questions would be asked to obtain data 
on both the "actual" delivery system being used and on 
the "desired" delivery system. 

• 2. Project Activities . # 

t 2.1 Data Collection Categories*. The following data collection cate- 
gories were discussed., 

2.1.1 Technical contents of CE programs 

2.1.2 Incentives (motivation) for participation in CE programs 
(employers/employees) 1 

- Willingness to participate under certain circumstances 

2.1.3 Personal characteristics ^ 

- Highest degree 

- Field of work 

- Number of years in field 

* - Age (range) « 

- Years since last degree 

- Certification and/or licenses 



Professional organization membership (national, 
state, local ) 

Extent to which prerequisites for graduate level 
courses have been obtained. 



2.1.4 Type of CE delivery systfem used tn last three years 
^(empl oyer/empl oyee) 

- Actual and duVizd CE delivery system 

2.1.5 Importance of CE. 

- CE/prod'uctivity interface 

- CE/re1^ntion interface 

\ 2.1.6 Perception of the individual 's degree of obsolescence 
2.1.7 Unmet CE needs * 

- Indicators of CE needs 
,2.1.8 « CE time spent per month. 

2.1.9 Source of funds for CE 



: \ 

This is not a comprehensive list of possible data collection categories, 
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2.2 Utilization of Study Results • , u 

? ,2.2.1 Jt was recommended that project v directors maintain aware- 

. ness that the results of the studies could be utilized for 

several different- purposes. These included but were not 
. * limited to>: . 

-JDesi.gn.-of CE curricula 

.-; Development of CE' del i very' systems 

- Industrial emphasis and funding of CE programs. 

• - NSF policy development 

Project directors were* advised to collect data *nd re D ort 
Jtudy results in such a manner that the broadest use Slid 
... - be-made of the study results, even though a particular 
project might have a particular emphasis. pa T CU ! ar , 

3 - Future Coordination Plans 

3.1 Meetings 

: \ 3 ' 3 : 1 ??mfSrthr^iing° rdinat10n m6etin9S T Pl * nned the 

3.1.2 It was agreed that, if possible, the project directors for 

duHno lT ] ld r dlSP ? rSed induStry would meet as a subgroup 
a during the February 7-9,- 1979, .meeting of Science Education 

^ Shln^on"! DC ReS6ar ' Ch (SE ° R) Pr ° jeCt d,recto " " 

3.2 Information Exchange 

' 3 *' 2 * ] . dl >?ctors were encouraged to send copies of all data' 

dwlrtV J 1 ^ ms/ :[! struments developed u, their project 
STfJSr&^urtS. Pr0j6Ct direCt ° rS f " CE f ° r - al 1 
3 ' 2 ' 2 I5cou^ged 9e '°' f references and ref e^ence materials was 

* 3 * 2 '" 3 fr?^L^ ct ^ W i ere . to , e !? deavor t0 keep each other 
informed\of methodological developments which may be of 
benefit to the other projects 

In summary, it was agreed ^hat project directors vfere not to 
depart from their proposals as approved by NSF. However! offoect directors 
were'to collect their data and report their research r^Tiin suchS way 
as to allow the maximum comparability between the* respe/ive studies and to 
the national studies of Klus and Jones, and Levy anch^wman. 

The results of *he coordination'' meeting, presented above, were 
conveyed in a letter to the project directors and to NSF. ' 

■■■ . ■> • 

' ' — ■ ; C 
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• ■ Meeting of Science Education Development and 

Research (SEDKJ Project Directors 

The National Science Foundation held a meeting of Science 
Education Development and Research JSEDR) project directors in Washington, 
D.C., February 7-9, 1979. During this meeting, -Dr. Eugene D'Amour, NSF, 
chaired a session on the "Continuing Education of Scientists and Engineers" 
Representatives of the five projects examining the continuing education of 
scientists and engineers in small, geographically dispersed industry, made 
presentations on their ^esjjpctive projects. 

Following the session on "continuing education", those project 
directors with time available met informally to discuss the coordination 
effort. During this meeting the issue of the distinct, but related, goals 
and objectives of the individual projects was again discussed, as well as 
the constraints that these goals placed upon mutuality of the results. It 
was suggested and resolved that the maximum comparability of results and 
benefit for the field of continuing education of scientists and engineers 
could be achieved through development of a monograph on the five projects' 
and the studies of Levy and Newman and Klus, and Jones. It was further 
agreed that, toward the completion of the Vive projects, Dr. Levy would 
submit a proposal to NSF on the topic of the monpgifapfr and direct the 
project, if funded. The four university project" directors conducting 
continuing education studies in the area of small, dispersed industry would 
serve as subcontractors to Battel le. Each would contribute a chapter onHh 
result* of his respective project for the monograph, as would Lawrence 
Welling, 1 John Klus and Girard Levy. They would also review the completed 
monograph, including chapters related to the comparison of results. * 

Subsequently, a preliminary proposal °9 the ''monograph" was 
written and submitted to NSP on July 17, 1980. The key activities out- 
lined in this proposal were: " ^ 

\ 1. Battel le would prepare an outline for the mono- 
graph listing proposed chapters. A brief 
, description of each chapter would specify topics, * 
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2. 



4. 



5. 



< 



variables, or items of information to be presented 
in each chapter (e.g., extent of continuing eluca- 
tion activities in industry, effect of company - * 
characteristics on support, effect of personal 
characteristics on continuing education participa- 
tion, incentives, delivery mecahn isms, etc.). It 
>*$ noted that-eoc/t okaptvi would not bz a tummoKu 
oj a piojict but tuxthvi, would iynthutzi and tntU- 
pJi&t a&toto thz 6tudcej t 'comparing tkt Ending* with 
tht national itucLu when applicable 

An author for each chapter would be determined from 
among the NSF project directors. (Each had already 
agreed m principle to assist in the preparation 
of a monograph, if funded.) 

The outline, chapter descriptions and selection of * 
authors would be discussed with the NSF Technical 
Monitor before being finalized. 

Battell e would coordinate the efforts of the 
monograph authors, give guidelines for each . 
chapter, discuss the overall approach to present- 
ing information, and otherwise ensure consistency 
throughout. the document. ' 

Respective authors would prepare a draft of their 
chapter and submit 'it to Battel le. Battel le would 
prepare the introductory and summary sections of 
the monograph. 

Battell e wodld edit the input and prepare a final 
draft. This would be reviewed by the NSF -Technical 
Monitor, and revisions would be discussed. 

Battelle would coordinate the revisions needed with 
each author. 



6. Battelle would prepare the final report and submit 
. copies to NSF. 



r • 



' „ Information Exchange ' . 

Battelle, provided copies of its establishment and employee 
• survey forms *tp the other project directors (See Appendix E). Some of the 
university based projects -utilized. items from these questionnaires in 
developing their own survey instruments. Additionally, Battelle encouraged 
. the other project directors to submit their respective survey forms, for 
information, to the other group members conducting studies of small, 
geographically dispersed industry. When asked, Battelle project staff 
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reviewed and critiqued the survey forms utilized in the university based 
projects. ' 

Bibliographic information on continuing education was al^so pro- 
vided by Battejle (see Appendix F). The other project directors were 
encouraged to share their bibliographic information with each other and with 
Battel le. A number of other information requests pertaining to" conduct of 
the studies were received by Battelle and handled, via telephone, on an 
individual basis. & 




CONCLUSIONS AND RECOMMENDATIONS 



In fulfilling the objectives of the project coordination effort, 
it became obvious that there were both advantages and disadvantages to 
the approach being followed. The technical scope of the, five individual 
projects fiad been approved by NSF prior to initiation of 'the coordination 
activity.- Each project had objectives and a proposed methodology that 
were somewhat different from those of the other projects. There were major 
differences Between Battel le's 'Study and those of the four university ' 
groups. Namely, the university studies focused, on identifying potential 
"market areas" for their, services, whereas BattelTe's study had more of a. 
"research" orientation.- Alsp, Battel le's study was national in scope, 
whereas the university studies .were of ajocal or regional nature. .Withjn 
the, cooedj nation effort, each study was to fulfill' its own objectives and 
to. foflow the unique study approach outlined on the respective proposals, as. 
approved by NSF. v • \ . 

the advantage of the scenario for coordination descri-bed above 
was that it permitted the individual project directors a high degree^of * 
"academic" freedom ahd may have resulted in more useful market information 
for the universities involved. The disadvantage of this type of coonto' nation 
was that it made standardization aimed at comparability of results difficult,/ 
despite attempts to standardize terminology and to report results within, 
agreed upon categories. - 

^ A further constraint was that'Bajttelle, despite its role as 
coordinator, had no contractual authority which would have permitted a degree 
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' of technical control over the individual stadies.' Thus, coordination was 
.completely dependent upon the dedication of, the involved parties to the 
objectives of coordination. However, none of the- project directors developed 
their proposals with the need for ongoing coordination with other, active 
projects, in mind. Nor did they, >n : their proposals, incorporate cost 
estimates for coordination activities. 

There arl, undoubtedly, many levels of project interaction that 
could be utilized by NS.F in the' future. These include: 

1. Coordination of issues and ( definitions • 7 - 

2. Standardization of methodology, and-, • ■ 

3. Technical direction. ' 

° ' * < \ 

Coordination of issues and definitions is the approach -that was utilized 

for the five studies of continuing education in small, dispersed industry. 

. Standardization of methodology would include factors such as 
standardized sampl ifrg^plans^ survey instruments, data collection, and analysis 
The approach wouldlinarejse^comparability of results but would lessen the 
adaptability of in^vidual projects to meet local' and regional needs. It- 
would be necessary to devote attention to standardization of methodology 
prior to the solicitation of proposals. Adherence to the selected methodology 
would be an important factor in the evaluation of proposals 'to NSF in those, 
subject areas where project interaction was judged to be' of importance. Such 
standardization of methodology* could be done, prior to proposal solicitation 
by -NSF or through a "prime contractor" within a particular subject area. 

Technical direction is primarily' an administrative approach wherein 
a prime contractor reporting to NSF for a particular subject -area would « 
have both technical and cost control over subcontractors performing indivi- 
dual studies in the area. This approach would probably include standardiza- 
tion of methodology, as noted above. It should, if utilized, go beyond mere, 
technical, approval of the related projects, to a responsibility for overall 
program .costs.. A technical approval function, in itself, could unreasonably 
escalate the costs of the individual studies, -in that the emphasis would be 
placed on technical accomplishments. If the party responsible for technical 
direction is also respbnsible for project costs, greater emphasis would be* ' 
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placed on a negotiated balance between technical quality and bost. 

It is- recommended, should the need for close project interaction 
arise in the future, that . ks^Ljutjl ize either the "standardization^ 
methodology" ; appro^ch or the "technical direct ion "-approach in lieu of 
mere coordination of issues and definitions. Either "standardization of 
methodology" or "technical direction" are likely to resilt in greater coin- 
parability of results. . 

With respect to the five studies of continuing education for 
_ scientists and engineers In -small, geographically dispersed industry, it 
is recommended that NSF provide funding to develop'a monograph to synthe- 
size the results of these studies. 



\ 
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September 13,' 1978 



v. 



^Baltelle 



Columbus Laboratories 
*jOS King Avenue 
Columbus Phio 43201 Y 
Telephone (61 A • 29$Vr>(l 
Telex 24-5454 



Dr. Lyle Phillips • -, * ^ . 

Program Manager for Continuing Education' ± >' 

Division of Science Education Development : ' * • v • 

and Research > ^ . * 

Directorate for Science Education' * • ' 

National Science Eoundation " 0 

Washington, D,C. 20550 , 

Dear Drl Phillips: f - 

In reference to our telephone conversation of September 12,' 1978, I would 
be happy to serve as a coordinator for studies to *be awarded in the area- 
of continuing education for scientists^ and engineers employed in small, 
geo graphifially -disperse d- plants o i cuppanies 



_ c r ^ — ^v^au iC0 . It is my understanding, that 

in the role of coordinator I will be responsible for maintaining and pro- 
moting communication between the directors of tha respective studies. In 
this* capacity, I will endeavor to assure cooperation on issues affecting 
the general area of continuing education being studied," such as agreement on 
common definitions and terminology. 

As we discus^d, some time and travel funcfs^may be required for my coordination 
activities. 'Therefore, I will be , authorized to incur tljes'fe expenses, as part " 
of >a contract award stemming from Battelle's proposal No. 287-J 7 4208, with' 
the understanding that additional funding for these activities will' .be available, 
if necessary... If you l^ave any questions regarding this matter, please feel ■ 
free.tg call me at 424-7172. Questions of a contractual nature" should be 
directed to Ms. Gloria Miller at 424-7092.- - * 

* ^ - i - ' \ 

•Lyje, thank you very much for .affording us the .opportunity to work with you 
in the area of continuing education. I am looking forward to meetjfng'you <r 
and the other study direptors in the near future* . " 



Sincerely yours, 

^L^y^^. foe* 



Lawrence G. Weliing 
Research Scientist 
Center lor Improved Education 




LGWtllc 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON DC 20550 



Directorate for Science Education 
Division of Science Education 
•Development and Research 



/ 



October 13, 1978 



Mr. Lawrence G. Welling * 
Research Scientist 
^Center for Improved Education 
Battel! e Columbus Laboratories^ 
505 King Avenue \ 
Colubmus, Ohio 43201 * 

Dear Larry: m - 

. Please find enclosed excerpts of the memorandum requesting approval of 
the special conference for CESE project directors working on regional 
surveys. It has been whole heartedly approved. We are. very anxious 
to see that the regional continuing education surveys funded this year 
are coordinated so that we can maximize the resultant information. These 
surveys represent a serious effort on the part of NSF to get some base . 
data on CESE so that it will be possible to better plan for the future 
needs of the nation. As you and the other project directors involved know, 
thrs is an extremely important and timely task. 

*We do appreciate your willingness to take on the coordination rple as - 
well as the willingness of the other project directors to cooperate in 
this effort. As I mentioned in our phone conversation, if Battel!^ could 
take some pictures of the group and prepare a press release, this would ^ 
be particularly helpful (as long as it doesn't get in the way of carrying 
out the proposed activities). If Battelle could make It available to 
local newspapers, Til try to get it in the National Press as well as 
educational publications that would be read by continuing educators. * 
The piore people know about this important work, the greater will be its 
ultimate dissemination and use. 

c i 1 




I am enclosing copies of the proposals of the other project directors ' 
involved (and doing the same for them). P 3 * Actors 

'at 

Again, thanks for your help with the project. 

, Sincerely-^etfrs, 

. • — 

* Program Associate 

-development in Science Education 

Enclosures 

cc: Zemp, ' 
Amos 

Harrell ~~ 
Adams 
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OBatteiie 

Columbus Laboratories 
505 King Avenue 
Columbus. Ohio 43201 
Telephone <6l4> 424.642-4 
, Telex 24-5454 . 



October 20, 1978 



NSF Project Directors 

Continuing Education for v 

Small or Dispersed Industry 

* - 

Gentlemen: 

c 

This letter is to confirm our meeting on November 21, 15^78, to coordinate- 
our, respective NSF projects in continuing education for small ot dispersed 
industry. The meeting will be held at Battle's Columbus Laboratories 
f in Columbus, Ohio. Since this will be ,a one-day meeting, we should probably • 
plan on convening at 8:30 a.m. If you will be staying overnight, I have 
included the name and rate information for a motel close to Battelle. Please 
make your own motel reservations. t ' 

It is my understanding that Gene D'Amour of NSF is seeding each of us copies 
of each other's proposal^. A review tff these proposals prior' to our meeting 
wil^be helpful. * 5 



-Regarding an agenda f 6 r^the. meeting, most *9^| you have expressed an interest 
in discussing- definitions, terminology, data collection processes,' instru- 
mentation, and sampling. plans and procedures. If you have any further ideas 
or desires regarding the meeting, please lefc me know.. I will attempt to 
send a copy of a "flexible" agenda to each of you the wteek preceding our 
meeting. ^ 

Also, it was suggested by Gene D*Amour that a press release of our meeting 
be prepared since a -coordinated effort on our projects could be of signif i-, 
cant importance to the area of continuing education for small or dispersed 
industry. I will have Battelle 1 s Public Relations Department prepare^ one 5 
or more draft press releases p^ior to our meeting! ' These will not be /released 
but will be available for^xpur rSview and amendment/approval at the meeting. 
At the end of the day, each of us willT^ave a press release covering the 
project area and the meeting which we can take with us to* submit to the 
newspapers in our' communities. «. - 

«• 

Thank you for your patience and cooperation in 'helping me schedule this 
meeting. If you have any 1 questions, please feel free to call me at 
-(614) 424-7172. Since I will not be available from October 26 - November 11," 



\ 



4$ 



during this period you may contact Ms. Jean Newborg at (614) 424-7167. 
I look forward to meeting you on .November 21. 
Sincerely - ^ 




Lawrence G. Wfe/Ling 

Principal Psychologist 

Training and Human Petformance Group 

Center for Improved Education -•— 

LGW:llc 

xc: W. SamN Adams ' 
John M. Amos 
Daniel E. Harrell 
John W. Zemp 

Gene D* Amour ^ 



.November 14, 1978 



( 



1 



NSF Project Directors 
Continuing Education for 

Small or Dispersed Industry 

Gentlemen: 

Enclosed is the tentative agenda for the initial coordination meeting 
of NSF Project Directors. The meeting will be held at Battelle f s 
Columbus Laboratories, 505 King Avenue, Columbus, Ohio, on Tuesday, 
November 21. 

If you have any questions or need any assistance in making hotel 
arrangements, please feel/ree to call me at (614)424-7172, or Ms. 
Jean Newborg at (614)424-7167. , 

I look forward to meeting with you on November 21. 



Sincere ly 



Lawrence G. Jffslling 
n Principal Pathologist 
Training and Human Performance Group 

Enclosure 

xcf Sam Adams 

Joht^ JU Amos " ° r 
Daniel E. Harrell 
John W. Zemp * t , 

Gene D* Amour 





42 



TENTATIVE AGENDA 

Coordination Meeting of 
NSF .Project Directors 

i 

November 21, 1978 
Battelle's Columbus Laboratories 



8:30-9:00 Coffee and rolls 

9:00-9:15 Discussion of tentative agenda- 

9:15-10:30 Discussion of definitions and terminology 

10:30-11:30 Discission of issues and questions specific to each 

and project, including: 

1:15-/3:15 

• data collection procedures 

• instrumentation 

• sampling plans and procedures 

11:30-1:00 Lunch 

» 

1': 00- 1:15 Group photo 

1:15-3:15 Continue discussion of 'issues and question^ 

3:15-3:45 Discussion of plan to 6oordinate continuing education 
* projects 

3:45-4:15 Review of press releases 
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SUGGESTED. TOPICS .FOR DISCUSSION 

r 

Data ^Collectidn Instruments- 
1.1. Data Collection Catagories 

1.1.1. -Technical contents of CE programs 

1.1.2. Incentives (motivation) for participation in CE programs 

a, \ Willingness 'to participate under certain 

circumstances 

Extent and type of CE support (financial j 
and/or nonf inancial) ' 

1.1.3. Personal characteristics 

- Highest degree in S/E field 
' . - Y$ars since last degree 

Major field of study 

~ Field of work v 

* * « 

~ Number of years employed in field of work 
(number of years employed as S or E) ' - 

- "Working as" occupation ' _ 

- Level of technical responsibility ' , 
9 - Perceived CE needs 
1 - Age (range) 

4 

- Certification and/or licenses 

"x y* ~ Professional society membership 
(national, regional, local) 

• ^ * / - Extent* to which prerequisites for graduate 

. level .courses have been obtained 

-^Availability of CE delivery system 

- Type of CE delivery system used in last 

^ . , three years (nat^e iftd**xtent of CE activities) 



r 
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- Desired type, of CE delivery system 

- CE needs which cannot ,be- met .undfer existing 
/ delivery system' i - 

- Objectives of participating in CE 

- Factors constraining CE participaticm 

- CE time spent per month 

- ' Perception of individuals degree of 

obsolescence 



/ - Unmet CE needs 

• L * 

1«1.4. Importance of CE * 

I 

i , 

- CE/productivity interface ' 

- CE/retention interface 
1.1.5. Company characteristics 

- Number of employees (total) 

- Number and occupations of S/E % 

- Cost of^pr^ent CE delivery mechanism 

- Source of funds £or CE 

- Methods of determining CE needs^ 

- Existing CE delivery systems 
Desired CE delivery systems 

- Unmet CE needs (indicators) t 

i - Extent and type of employee participation 

- Specific (unique) problems associated with 
CE delivery 

^ • 

- Distance to the nearest* university offering 
, * graduate courses in S/E A 

•Employer and employee formsf * 

1.2.1. ^Length 

1.2.2. Content • 



* I' 



[acting the sample " (personnel director) 



Page 3 

« 

2. — Sample Selection 

2.1. Establishments 
2.*2. Employees * 

3. Data Collection 

3.1. Procedures for 

3.2. Pre-test - 

3.3. betters of endorsement 
3.4; „ Incentives 

3.5. Procedures for following *p nonrespondents 

4. Data Analysis. and Reporting the Results 

SS°f a 0f C ° m Pf in § ° f CE for small and/or dispersed industry 
wxth large and/or urban industry 

4.2. 



\ 



Rural 

Remoteness 



Cont. Ed. Activities 



i 



ERLC 



Size of 
S/E Staff 



\ 



Cont. Ed. Activities 
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Information from 

ClBalteUe . 

Columbus Laboratories 
505 King Avenue 
Columbus, Ohio 43201 



EDUCATING SCIENTISTS IN SMALL TOWNS: 
BATTELLE, OTHERS ASSESS PROBLEMS FOR NSF 



For Immediate Re lease 



What do scientists and engineers who work in small plants distant from 

y 

large cities or universities do about continuing education programs? 



/ 



The National Science Fpundat&on (NSF) hopes to find some of the answers 
as it [begins what may be initial, steps in producing a basis for planning and 
developing improved continuing education services for such groups. 1 

As. part of five National Science Foundation studies, researchers will 
assess—on a national and regional level— the <atufe and extent of continuing • 
education* for" scientists and engineers in small, geograpbically-dfspersed plants. 
Such plants experience problems in meeting the continuing education needs of 
their employees, bemuse they usually employ too few people to make in-house edu- 

cation programg- economically feasible and their geographic locations may prohibit 

& • ' 

employees from attending local colleges. • 

r 

Researchers met at Battelle's Columbus Laboratories recently to coordi- 
nate .the studies, which' will last^to two years. Discussions centered on 'plans 
and procedures for, carrying out the programs. 



(MORE) 



ERIC ' 
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The organizations that will carry ,out the work |or the NSF and the 
Scopes of their projects include: . 

• Bat telle f s Columbus Laboratories, which will assess, on a 

• national basis, the extent of continuing education programs 
for scientists and engineers in small, dispersed plants, 

• Charlestdn (South Carolina) Higher Education ^Consortium, 
which will develop and test a model that can assess the 
continuing education needs of scientists and! engineer^, at 
the local and regional levels. * * 

• University of Missouri-Rolla, which will determine the 
continuing education needs of scientists and engineers in 

rural areas and small communities of the Ozark region in 

. * ■ v - - 
Missouri,- Oklahoma arid Arkansas • *? ^ f 

* * ' ' ^ /V * ' ' i 

• North Carolina, State University, which .will assess the 

'* - . • ' -- i«-5 * • - 

» .natiitoe and'^extfenfc discontinuing education programs for * 



l!2/l/78 



118-78 



scientists and engineers- ^b^orth Carolina • ■ 
University. of Wisconsin-Oshkoshi vhifch will ^assess the 
; continuing education needs *of thej|£ groups in north. 



V 



central Wisconsin* 



si 

' f 
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May 25, 1979 * 



Re: Continuing Education for Scientists 
and Engineers in Small, Dispersed Industry 



Gentlemen : 



Enclosed are draft copies of Battelle's Establishment Form and Employee' 
Form for our national survey of continuing education for scientists aud 
engineers in small, dispersed industry.. In their final format, each " 
questionnaire will be typeset and printed back-to-back. Thus, we hope 
to be able to reduce the length of each questionnaire to four sheets of 
paper (or eight pages). * 



I would appreciate any comments which you may have regarding the draft 
questionnaires. ™~ — " - 
by June 8, 1979. 

Sincerel 



questionnaires. Please let me have your suggestions vi£ mail or telephone 



areiy, 



Lawrence G. felling 
Research Psychologist 
\Center f orCjmproved Education 

4 

LGW:llc 

xc: Gene D 1 Amour 

John P. Klus / 
W* Sam Adams 
John M. Mos 
Daniel E. Harrell 
*John'W. Zemp 4 
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NATIONAL SURVEY OF SMALL 
ESTABLISHMENTS 


©Batteiie 

Columbus Laboratories^ 
505 King Avenue 
Columbus, Ohio 43201 


A ^ ESTABLISHMENT FORM 



X 



The information collected on this form will be held in strict confidence and will be 
used for statistical purposes only. The information will only be released in a form which 
does not identify information about any particular company. Your cooperation in com- 
pleting this questionnaire, and/or your response to any particular question is voluntary. ■ 
However, your cooperation is needed to make the results of this survey as comprehensive 
and accurate as possible. Please return this questionnaire within 2 weeks. The enclosed 
return envelope requires no postage. If ypu have any problems in completing tfiis form, 
please call Ms. Sai^dy Newman (614) 424^5646, collect. 



ENTER THE NUMBER WHICH CORRESPONDS TO YOUR ANSWER IN THE SPACES 
PROVIDED. 



cc 1-6 
1-cc 7 



DESCRIPTION OF ESTABLISHMENT 





WHICH NUMBER BEST CHARACTERIZES YOUR ESTABLISHMENT? 

(1) Locally owned and operated 

(2) Headquarters of regional or national firm 

(3) Branch of regional or national firm 

(4) Branch of foreign firm 

(5) Other (specify) ; " 



cc 8 



2. WHAT IS THE TOTAL NUMBER OF EMPLOYEES (FULL AND PART-TIME) 
IN YOUR ESTABLISHMENT? (AN ESTABLISHMENT IS DEFINED AS A 
SINGLE UNIT LOCATED AT A SINGLE LOCATION TOGETHER WITH ALL 
SUBDIVISIONS ADMINISTRATIVELY DEPENDENT THERE($0 . . 

' h 



cc9-12 



er!c\ y 
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3: HOW MANY OF THESE EMPLOYEES' ARE SCIENTISTS OR 
ENGJNEERS (i.e., CHEMISTS, PHYSICISTS, LIFE SCIENTISTS, 
SOCIAL SCIENTISTS, MATHEMATICIANS, STATISTICIANS. 
COMPUTER SCIENTISTS, ALL ENGINEERS, ETC)? . . . . 



HOW DOES YOUR ESTABLISHMENT RANK IN TERMS OF 
CONTEMPORARY TECHNOLOGY, COMPARED TO YOUR ' 
COMPETITORS? ' . . . . 



(1 ) . Top 10 percent 
/ (2) Top 25 percent 

(3) Middle 50 percent " r 

(4) Bottom 25 percent 

(5) Bottom 10 percent 

(6) Not applicable, unique product or services 



r 



5. IN THE PAST 3 YEARS HAS YOUR ESTABLISHMENT'S TECH- 
NOLOGICAL POSITION, COMPARED TO YOUR COMPETITORS, 
IMPROVED, WORSENED OR REMAINED ABWT THE SAME? . 

( 1 ) Improved 

(2) Worsened , 

(3) Remained about the same 



EDUCATIONAL DELIVERY SYSTEMS 



6. WHAT IS THE DISTANCE f ROM YOUR ESTABLISHMENT TO THE 
CLOSEST INSTITUTION OF HIGHER EDUCATION "WAT HAS 
OFFERED (COURSES IN SCIENCE OR ENGINEERING? , . \ 

(1) Less than 10 miles > fc 

(2) Between 10 and 24 miles - 

(3) Between 25 and 49 miles 

(4) Between 50"and 99 miles 
. (5) 100 miles or more 



7. WOULD YOUR ESTABLISHMENT BE WILLING TO COOPERATE 
WITH ANOTHER LOCAL ESTABLISHMENT IN THE SUPPORT 
OF A CONTINUING EDUCATION ACTIVITY? 

( 1 ) Yes, already have • 

(2) Yes, would be willing 

(3) No, would not be willing 
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8. WHICH OF THE FOLLOWING FACILITIES/EQUIPMENT ARE 

AVAILABLE AND/OR USED IN THE LAST 12 MONTHS AT YOUR 
ESTABLISHMENT FOR THE SUPPORT OF CONT^UING 
EDUCATION PROGRAMS? CHECK (V) ALL THAT APPLY. ^ 



V 4 Available Used 

v , . (1) (2)~~ 



(a) CFassroom/conference fac|litie^< s . . . * . 

^b) Laboratory facilities" available for course connected ] 
experiments . . . . . . , % . . . . u u , A , 

Closed circuit TV . ' A ^ 

*■ (d) Motion picture projectors 

^e) 35mm slide projector with synchronized sounds .... 

*D Audio cassette 

(g) Videotape/cassette - 

% • « .... — 

(h) Large screen projection video 

(i) Computer , * 

ti) Computer assisted instruction 

(k) Conference- telephone . • v 

(1) In-house library facilities . 0 . . 

(m) Separate quiet areas for self-study ... . 

(n) None of the above ........ * 

- —4 1_Z 

9. PLEASE RATE EACH OF THE FOLLOWING IN TERMS OF THEIR 
ADEQUACY FOR THE SUPPORT OF CONTINUING EDUCATION 
ACTIVITIES, USING THE POLLOWING SCALE: j 

4 -^Veiy adequate 
3 - Adequate 

^ , ; 2 - Inadequate t 

I - Very inadequate" ^ 

v * , 'Rating 

(a) Availability of in-house employees qualified JSx^ert^uct continuing 
education activities . - 

(b) Local availability of qualified technical instructors who are not _ 

employees , '. . \ 

(c) % Adequacy of establishment's financial support for continuing 
education 

(d) Motivation of engineerinjfand/or scientific employees to participate , 
in continuing education activities * . 

(e) Availability of courses/seminars/workshops/presentations in 

gieeded content areas ... 

t> , 

(0 Convenience *of the establishment's geographical location for 

employee participation in continuing education . . _ 

(g) Adequacy of in-house technical library 



05 





/ 
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COMPANY. SUPPORT OF CONTINUINGEDUCATION , 




1 


10. DOES YOUR COMPANY SUPPORT CONTINUING EDUCATION? 
. CHECK (V) ALL THAT APPLY. * 






(a) By providing financial or time incentives to individuals to avail 

themslives of continuing education opportunities ; 


cc 42 




(b) By developing and presenting its own continuing education 






(c) By providing support to other organizations to develop or present 

continuing education activities ; . . 


cc 44 


• • - 


If you checked (V) any of the abov£ please answer the remaining' 
questions. 


• 


J 

< 

t 


If you did not check any of the above you are finished. The remaining 
questions pertain to continuing education activities. Since your company 
does not support any continuing*education activities we do not need 
your answers to the remaining questions. The information that you have 
provided will assist in determining the extent of continuing education in 
small industry. Please return this questionnaire in the enclosed envelope. 
Thank you for your cooperation. 




* 


• * 

* * 

For all the remaining questions, only activities designed to further engineering or scientific 
knowledge should be reported (e.g., management courses are not relevant). 




* 


SOURCES USED IN DETERMINING CONTINUING EDUCATION NEEDS v 






11. WHAT SQURCES DO YOU USE IN DETERMINING IF COMPANY 

/supported continuing technical education ACTIVITIES 

OR PROGRAMS SHOULD BE PROVIDED? CHECK (V) ALL THAT * 
APPLY. 


d 


1 


* i 

(a) Personal communication with personnel from other establishments ... 


cc 45 » j 




(b) Personal communication with professional or technical societies 


t 


(c) Personal communicatio*^ith colleges or universities . . t . w . . : . 




* 


(d) Technical and industry publications or periodicals 


J 




* * 

(e) Intuition based on experience . . * 


■ 




(0 Supervisor's identification of employee training/education needs .... 


| 




• (g) Inquiries from employees . , . . v . * . 


1 




(h) Publications or brochures from organizations offering 
continuing education i . 


| 


' V 


(i) Current news or popular magazine topics ^ ... . 


cfc 53 * % - 
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REASONS FOR SUPPORTING CONTINUING EDUCATION 

12. WHAT DO YOU PERCEIVE TO BE THE .REASONS YOUR COMPANY 
SUPPORTS CONTINUING TECHNICAL EDUCATION? PLEASE RATE 

.EACH OF THE FOLLOWING IUTEftMS OF THEIR- IMPORTANCE 

PLACE ONE RATING S EACH BLANK, USING THE FOLLOWING 
SCALE. • . % • * » • ' 

5 -*Of highest importance * 

4 - Very i mportant _~ _ „„„^^_ _ 

3 — .Moderately important 
- «2 - Subtly important „ ' 
, 1 - Not at all important 
/ x t V ' \ Rating 

^(a) Increases employee productivity 

(b) Trains employee for special assignments^? fields in which m \ * 
personnel are scarce . ^ 1 • 

(c) .* Extends the productive life of employees ^ 

(d) Retains present employees 

(e) Attracts new employees \ \ 

N 5 " " - — 

\ . > * 

. . •' .'J. ..... 

EDUCATIONAL EXPENDITURES AND PARTICIPATION 

: , ; - J t - 

13. ESTIMATE YOUR ESTABLISHMENT'S ANNUAL' EXPENDITURE FOR 

CONTINUING TECHNICAL' EDUCATION f OR SCIENTISTS AND ENGINEERS ' 
DURING CALENDAR OR FISCAL YEAR 1978. DO NOT INCLUDE SALARIES 
AND EXPENSES FOR YOUR IN-HOUSE CONTINUING EDUCATION OR * 
TRAINING STAFF. -DO NOT INCLUDE EXPENDITURES FOR CAPITAL 
EQUIPMENT. , 

(a) - For tuition reimbursement.programs V . *. . . $ 

(b) * For all other activities ' $ 

( (c) Total for all activities . . .v . . . , $ 
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cc 58 



14 v APPROXIMATELY HOW MANY OF YOUR SCIENTISTS AND 
ENGINEERS PARTICIPATED IN COMPANY SUPPORTED 
CONTINUING TECHNICAL EDUCATION DURING CALENDAR 
OR FISCAL YEAR 1978? . V 



cc 59-64 
cc 65-70 
cc 71-76 - 

V 



cc 77-80 



o 
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TYPE OF SUPPORT 



15. . FOR DEGREE-RELATED (CREDIT) COLLEGE OR UNIVERSITY 
COURSES (MINIMUM 30. HOURS)" TO WHAT EXTENT- DOES YOUR 
ESTABLISHMENT PROVIDE THE FOLLOWING TYPES OF SUPPORT 
(ASSUMING ESTABLISHMENT APPROVAL AND REQUIREMENTS^ ' 
FOR SUCCESSFUL COMPLETION ARE MET)? CHECK (V) ONE 
• BLANK IN EACH ROW. 

Not . Total Partial 
' Provided 1 Reimbursement Reimbursement 



* 

Dup cc 
2-cc 7 



(1) 



(2) 



(3) 



(a) Cost of tuition and registration 

(b) Cost of books and instructional 
—materials 

(c) Travel costs 



cc 8 



Not 
Provided 
(1) - 



(d) Releasee time from job 



At 
Full Pay 

(2) 



At 

Partial Pay 
(3) 



To Be Made Up 
By 'Employee 
(4) 



cc 11 
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16. FOR EDUCATIONAL "ACTIVITIES OTHER THAN DEGREE-REL"XTED 
COURSES (NONCREDIT COURSES, WORKSHOPS, SEMINARS, 
CONFERENCES OP AT LEAST 5 HOURS IN LENGTH), OFFERED 

- AWAY FROM YOUR ESTABLISHMENT , TO WHAT EXTENT DOES 
YOUR COMPANY PROVIDE THE FOLLOWING TYPES OF SUPPORT 
(ASSmflNOCOMPANY APPROVAL AND REQUIREMENTS FOR 
SUCCESSFUL COMPLETION ARE MET)? CHECK V) ONE BLANK . 
IN EACH ROW, 



(af Cost of tuition and registration 

(b) Cost of books and instructional 
materials 

(c) Local travel costs 

(d) Out of town travel costs 



Not 
Provided 
(1) 



(e?) Release time from job 



Not 
Provided * 

•CD 



Total Partial 
"Reimbursement Reimburse: 



At 
Full Pay 

(2) 



(2) 



\At . 
Partial Pay 



(3) 



(3) 



*4k 



To Be" Made Up 
By Employee . 
* (4)* 
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FOR EDUCATIONAL ACTIVITIES OFEERED AT YOUR ESTABLISHMENT 
MUST THE PARTICIPANT MAKE UPTIME SPENT AWAY- F ROM WORK ' 
TO ATTEND THESE ACTIVITIES? ENTER THE NUMBER THAT BEST 
DESCRIBES YOUR ESTABLISHMENT'S POLICY IN THE BLANK . . 

(1) Not applicable - no such activities offered ' , 

(2) Not applicable - such activities not offered -during work day 

(3) Yes - always make up time 

04) Yes - sometimes make up" time ' 
(5) No - time not made up 

t 



EFFECTIVENESS OF CONTINUING EDUCATION 



18. 



HOW EFFECTIVELY HAVE THE FOLLOWING FORMS OF CONTINUING ' 
TECHNICAL EDUCATION MET THE NEEDS OF YOUR COMPANY'' 
PLEASE RATE EACH OF THE FOLLOWING FORMS IN TERMS OF THEIR 
EFFECTIVENESS. PLACE'ONE RATING IN EACH BLANK. 

5 - Extremely effective * 

4 - Very effective 

3 - Moderately effective 

2 - Slightly effective . . 

I - Not at all effective v . • ' 

0 Company does not sponsor ^his type of activity 

■ ' Rating 

(a) Degree-related (credit courses) - minimum 30 hours . . t 

(b) Non-credit courses - minimum 30 hours ' ' * " - 

(i) Conducted at your establishment ...... 

(ii) Conducted away from your establishment 

(c) , Educational activities (workshops, seminars, conferences,. etc) -'■ 

5-29 hours , v 

(i) Conducted at your establishment . '. 

(ii) Conducted away from your establishment 

(d) Organized self-study activities (correspondence courses, programmed ' 17 
instruction, etc.) • . \/ 

(e) Educational presentation at professional or technical society 
meetings . .< 

(0 Other (specify) ■ . ' \ 
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EMPLOYEE. OBJECTIVES IN PARTICIPATION 



V 



19. WHAT DO YOU PERCEIVE TO BE THE PRIMARY OBJECTIVES OF SCIENTIFIC 
AND ENGINEERING EMPLOYEES WHO PARTICIPATE IN CONTINUING EDUCA- 
TION ACTIVITIES? PLEASE RATE EACH OF THE FOLLOWING OBJECTIVES 
IN TERMS OF THEIR IMPORTANCE TO SCIENTIFIC AND ENGINEERING 
• STAFF. PLACE ONE RATING IN EACH BLANK. 



5 - Of highest importance 
4 - Ve"ryim. poet ant 
3 - Moderately important 
2 - Slightly important 
1 - Not at all important 



Rating 



(a) To maintain present positionja-ihe company 

(b) To attain enhanced or aufliority position in their field 

(c) To perform present job assignments better * v . . . 

(d) > To prepare for increased responsibility 

(e) To renrfdy deficiencies in initial training . . . 

(0, To prepare for new job in same field of specialization . . . . r . 

(g) * To prepare for new job in some other field of specialization ^. . 

(h) To prepare for professional registration 'or to maintain registration 

(i>oTo attain a salary increase . . . * \ . . .< 

(j) To fulfill requirements for promotion . . . m . 

(k) To meet expectations or ease pressure from management or 

supervisor ., I .... . \ . . 

(1) For intellectual stimulation - 

(m) To get to know others within field of work ' 

(n) To keep from becoming obsolete . y 

' r 9 



cc 26 



cc 39 



cc 40-43 
cc44 



THANK YOU FOR YOUR COOPERATION 
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NATIONAL SURVEY OF SCIENTISTS AND 
ENGINEERS IN SMALL ESTABLISHMENTS 


OBaseie 

Columbus Laboratories 
St)5 King Avenue 
Columbus, Ohio 43201 


EMPLOYEE FORM 

/ 


' — t -J 

V 


ORGANIZATION: ' ' . 


CODE: * 





The objective of this'national study is to determine the continuing education needs of 
scientists-and engineers employed in small (500 or fewer employees) industries' which are 
geographically dispersed. 



The information collected on this form will be held in strict confidence and will be used * 
for statistical purposes only^ The information will only be released in a form which does J 
not identify information about any particular person of company. Your cooperation in 
completing this questionnaire and/or response to any particular question is voluntary. 
However, your cooperation is needed to make the results of this survey as comprehensive 
and accurate as possible. 

ARE YOU CONSIDERED BY>YOUR EMPLOYER TO BE A SCIENTISTtOR ' 
- ENGINEER?^ 

» - 
IF YES, PLEASE ANSWER THE EOlioWING QUESTIONS. ENTER THE NUMBER 
WHICH CORRESPONDS TO YOUR ANSWER JN THE SPACES -PROVIDED. 

IF NO, YOU NEED NOT ANSWER THE REST OF.THE QUESTIONS. PLEASE 
RETURN THE QUESTIONNAIRE IN THE ENCLOSED PREPAID ENVELOPE TO: 

MS. SANDY NEWMAN, CENTER FOR IMPROVED EDUCATION, 
BATTELLE'S COLUMBUS LABORATORIES, COLUMBUS, OHIO 43201. 



1. HOW OLD ARE YOU? 



3^ 1 1- 

2*>HAT IS THE HIGHEST ENGINEERING OFTScIeNTIFIC DEGREE 
YOU HOLD? , 

(1) High school diploma or equivalent 

(2) Associate 6r technical degree 

(3) Bachelor's degree \ 

(4) Master's degree 

(5) Ph.D./Ed.D./M.D. 

(6) Other (specify: ' ) 



. '61 
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-3. IN' WHAT SUBJECT AREA DID YOU RECEIVE YOUR fflGJ&ST 



ENGINEERING OR SCIENTIFIC DEGREE? . 



^ (0) Not applicable - no engineering ot s&entific degree 
(1) Physical Sciences 
^ % (2) v Life Sciences 
\(3) Social Sciences, ^ * 

(4) Engineering 

(5) T Nfatheinatics 

(6) information/Library Science 
* * (7) Computer Science 

f8T^th^Tspecifv; — »~ y, ; ) 




4. iti WHAT AREA ARE YOU CURRENTLY WORKING? 



(1) Physical Sciences 

(2) Life Sciences 

(3) Social Sciences 

(4) : 'Engineering 

(5) ^Mathematics 

(6) ' Infodhation/Iibrary Science 

(7) Computer Science 

'(8) Other (specify: 



5! AT WHAT AGE blD YOU ATTAlfl^OUR HIGHEST ENGINEERING 
Olt SCIENTIFIC DEGREE?. . /. [ . . 



6. DO YOU HOLD PROFESSIONAL REGISTRATION? 

.(l)^Yes, in ♦engineering " . 

(2) Yes, in other field {specify: • 

(3) No * < / , 



7. HOW MANY YEARS HAVE -YOU BEEN EMPLOYED WITH yOUR 
PRESENT ORGANIZATION? 



8. HOW MAftY YEARS HAVE YQITBEEN J&1PLOYED AS X SCIENTIST. 
OR ENGINEER? 

\ 



9. WHICH ONE CATEGORY BEST DESCRIBES YOUR HIGHEST 



CURRENT LEVEL OF SUPERVISORY RESPONSIBILITY? 



(1) No supervisory responsibility 

(2) Supervision of technicians and/or nontechnical personnel 

(3) Supervision q£ engineering £nd/or scientific personnel 

(4) Management of supervisory personnel 

(5) Management of 4 major department, division or program 

(6) General management of the company 

62~ 
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cc 13 



cc 14-15 



cc 16 



cc 17-18 



cc 19-2 



cc 21 



3 



10. 



WHICH ONE CATEGORY BEST DESCRIBES YOUR HIGHEST 
CURRENT LEVEL OF TECHNICAL RESPONSIBILITY? . . . 



(1) 

(2) 

(3) 

(4) 
(5) 



'Perform. limited assignments with specific direction under an 
experienced engineer or scientist 

Perform assignments with limited directions, with a general 
review of work* done 

Independently perform most work with directions only to. 
general results expected 

Independently work in extending known techniques, date, etc. 
Technical direction and review of work performed by others 



1 1 . WHICH ONE CATEGORY BEST DESCRIBES YOUR SATISFACTION 
.WITH THE CONTENT AND DUTIES OF YOUR PRESENT JOB?. . . 

(5) Highly satisfied vT< 

(4) Satisfied . 

• (3) Neutral 

y . (2) Dissatisfied 

(1) Highly dissatisfied > 



r 



cc 22 



cc 23 



HOW MANY ENGINEERING OR SCIENTIFIC JOURNALS OR 
PERIODICALS IN YOUR FIELD DO YOU REGULARLY READ? 



(0) Don't regularly read any 

(1) Read one regularly 

(2) Read twcregularly 

(3) Read three or more regularly 



cc 24 



13. ARE YOU A MEMBER OF A NATIONAL PROFESSIONAL 
ASSOCIATION OR TECHNICAL SOCIETY? - 



(1) Yes 

(2) No 



cc 25 
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14. HAVE YOU ATTENDED A PROFESSIONAL ASSOCIATION MEETING 
IN THE LAST 12 MONTHS ON THE NATIONAL, REGIONAL OR 
LOCAL LEVEL? CHECK (1/) ALL THAT APPLY. 

(a) Attended a national meeting 

(b) Attended a regional meeting 

(c) Attended a local, meeting 

(d) Have not attended a meeting . 

15. WITH HOW MANY COLLEAGUES IN OTHER ORGANIZATIONS DO 
YOU EXCHANGE SCIENTIFIC OR ENGINEERING INFORMATION 
ON A REGULAR BASIS? 

' 63 



cc 26 
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cc 30 
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16.. INDICATE OR WRITE IN ANY CONTRIBUTIONS TO NEW DESIGNS, 
DEVELOPMENTS, OR METHODS, OR PROFESSIONAL ACTIVITIES 
YOU HAVE MADE IN THE LAST 12 MONTHS. CHECK W) ALV 
THAT APPLY. . . 



- -V 



(a) Made a patent disclosure *. . 

(b) , Submitted a technical ( paper or report .* . . . .-.**.\ . * 

(c) * Participated as a speaker or panelist at a seminar or workshop ., 
Received certification, recertification, or license .* . . 



(d) 
(e)* 

(0 
(g). 



Received an award or other recognition for a suggestion 
or innovation " 



Other (specify 
None . 



.) 



• > 



17. WHAT PERCENT OfVoUR TECHNICAL .WORK TIME DO YOU 
ESTIMATE IS SPENT IN: 



Work in which you feel you need more and/or different $ $ 
education and training than you have. * ' - 




Work well suited to your education and training. ' r . 


><* 


uWork requiring jess education and training than you hav£ * . 




— : 1 — * — ; — : ■* 

Your answer to this question should add up to 100%. 
. I TOTAL 


100% 




The following questions are concerned with the types of continuing education you ' 
participated in during the last 12 months. In answering these questions, please include 
those activities designed to further your engineering- or scientific knowledge. Thus, 
^ any management or general courses you may have taken are not relevant for this survey. 
Exclude your previous* high school or undergraduate level activities, and any avocationql 
' or nonscientific or nonenginee^ing activities. 



cc 31 



cc 37 



f 7 

cc 38^0 



cc 41-43 
cc 44-46- 



18. HAVE YOU PARTICIPATED IN ANY CONTINUING EDUCATION 
ACTIVITIES DESIGNED TO FURTHER YOUR ENGINEERING 
OR SCIENTIFIC KNOWLEDGE? 

(1) Yes, within the Jast 12 months (Answer all of the remaining 
questions) 

(2) Yes, within the last 3 years, but not within 4he last 12 months 
(Go to Question 25) 

(3) No, not within the last 3 years (Go to Question 26) 



cc47 
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ITEM 19 BELOW IS CONCERNED WITH CONTINUING EDUCATION ACTIVITIES tSaT YOU 
PARTICIPATED IN WITHIN THE LAST 12 MONTHS. PLEASE NOTE THAT A NUMBERftS * <. 
REQUIRED IN-EACH UNSHADED BOX. IF NONE, PLACE A "0" IN EACH APPROPRIATE BOX. *l 



DEGREE 
RELATED 
COURSES 
(MINIMUM 
30 CLASS- 
ROOM HOURS) 



NON-CREDIT 
COURSES 
(MINIMUM 
30 CLASS- 
ROOM HOURS) 



EDUCATIONAL 
ACTIVITIES 
(Lc, WORKSHOPS, 
SEMINARS, CON-' 
FERENCES, ETC.) 

(5-29 HOURS) 



ORGANIZED SELF- 
STUDY ACTIVITIES: 
(PROGRAMMED TEXTS, 
CORRESPONDENCE 
COURSES, ETC.) . 



OTHER (SPECIFY): 



19. *UNDER EACH HEADING, ENTER THE 
NUMBER OF COMPANY SUPPORTED 
(FINANCIAL OR RELEASED TIME) 
' ACTIVITIES THAT YOU PARTICI- 
PATED IN AND THAT WERE: 

iu PRESENTED ON SITE 

b. PRESENTED LOCALLY AT 
ANOTHER LOCATION 
(SPECIFY PRESENTING 
, ORGANIZATION) 




cc 48-57 



lv_ 

2._ 
3. 



cc 



$8-67 



V 



c. PRESENTED AT ANOTHER 
BRANCH OF YOUR COMPANY 
LOCATED OUT OF TOWN 

d. PRESENTED OUT OF TOWN AT 
ANOTHER LOCATION (SPECIFY 
PRESENTING ORGANIZATION) 



'///////// Tzzzzzm, 



7zzzzzzzzzmzzzzmzzzzL7zzzzzzmzzzzzL 



2._ 
3. 




cc 68-77 
Dup 1-7 
2 - cc8 
cc9-18 



cc 19-28 



cc 29-38 
cc 39-48 
cc 49-58 
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20. DID YOU PARTICIPATE IN ANY CONTINUING EDUCATION ACTIVITIES 
DURING THE LAST 12 MONTHS THAT WERE NOT SUPPORTED BY 

' . YOUR COMPANY; THAT IS, ACTIVITIES FOR WHICH YOU DID NOT 
RECEIVE financial support or released TIME? . . . '. * .. 

(1) Yes 

(2) No . 5 * 

21. IF YOUR ANSWER TO 20 WAS YES* WHAT TYPES OF ORGANIZATIONS 
SPONSORED THESE ACTIVITIES? CHECK fy) ALL THAT APPLY. 

(a) College or university ^ . . ; 

(b) Professional scw^ety : 



(c) Independent educational .organization or business providing 
educational services (Name: . 



) 



(d)* Other (specify: 



(e) Don't know 1 ! V 



22. ,HOW EFFECTIVELY HAVE THE FOLLOWING FORMS OF CONTINUING 
EDUCATION MET YOUR NEEDS? PLEASE RATE EACfT OF THE 
• FOLLOWING FORMSJN TERMS OF THEIR EFFECTIVENESS, USING 
> THE FOLLOWING SCALE: 

5 - Extremely effective 
4 - Very effective 
3 - Moderately effective 
_____ 2 - Slightly effective , ' 

1 - .Npt at air effective 

0 - NfeVer been involved in this type of activity v 

Rating' 

(a) Degree-related cred^ courses —"minimum 30 hours 

' (b) Non-credit courses - minimum 30 hours 

^ (i) Conducted* at yotir establishment . . . % . . . „ 

(ii) Conducted away from your establishment . 



(c) Educational activities (workshops, seminars, , 
conferences, etc.) - 6-29 hours ^ 

(i) Conducted at your establishment 

\ . 

(ii) Conducted away from your establishment 

\ 

(d) Organized self-study activities (correspondence courses, 

programmed instruction, etc.) 

(e) Educational* presentations at professional or technical 

so^ety me'etings 

(0 Other (specify: - » 

< , fc — ... 

-r= 



S7 



-4 

7 

; £• 

> ' ' ' 

23. APPROXIMATELY HOW MUCH MONEY BID YOU AND YOUR 
COMPANY SPEND IN THE LAST 12 MONTHS FOR YOUR * • 
CONTINUING EDUCATION AND TRAINING? (DO NOT INCLUDE - 
THE COST OF COMPANY TIME) 

Personal cost $' ' 

Company cost . . r . . . $_j 

T " : * 

24. APPROXIMATELY HOW MANY HOURS, BOTH PERSONAL AND 
COMPANY TIME, DID VOU SPEND* IN THE LAST 12 MONTHS FOR 
YOUR CONTINUING EDUCATION AND TRAINING? . 

Personal time * hours 

Company time ...... j hqurs 

25. IF YOU HAVE PARTICIPATED IN CONTINUING EDUCATION , . 
^ ACTIVITIES WITHIN THE LAST 3 YEARS, WHAT WERE YOUR 

OBJECTIVES IN PARTICIPATING? RATE EACH OF THE FOLLOWING 
s OBJECTIVES IN TERMS OF THEIR IMPORTANCE TO YOU, USING 
~ THE FOLLOWING SCALE. 

5 — of highest importance 
^ 4 - very important 

3 - moderately important • 
2 - slightly important 

1 - not at all important - * 

(a) To maintain present position in the company . _ 

(b) To attain an enhanced or authority positiop in my field _ 

(c) To perform present job assignments better . « 

(d) To prepare for increased responsibility 

(eH Toremedy deficiencie^'in initial training _ 

(0 To prepare: for new jobs in same "field of specialization 

* 

(g) To prepare for hew job in some other field of specialization . . . 

(h) ' To prepare for .professional registration or to maintain 
registration . . . * 

(i) To attain a salary increase . . T ....... H . m 

(j) To fulfill requirements for promotion . . ___ 

(k) To me$t expectations or ease pressure from management 
or supervisor . . \ 

fl) For intellectu&l stipulation ^ 

(m) To get to kn<#b others within field of work .......... 

(n) To keep from becoming obsolete 



Rating 



Dup 1-7 
3 - cc8 



cc9-12 
cc 13-16 



cc 17-19 
cc 20-22 
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26. WHAT DO YOU CONSIDER A REASONABLE DISTANCE IN MILES 
TO TRAVEL ONE WAY TO PARTICIPATE IN THE FOLLOWING 
CONTINUING EDUCATION ACTIVITIES? ' 

(a) One day workshop/seminar/conference with no ' 
* * % overnight stay 

\ • (b) . Workshop/seminar/conference of at least one day ■ 

v with at least one overnight stay ... 4 . .......... . 

-"N(c) Once a week fbr a quarter/semester period 

(d) Twice a week, for a quarter/semester period 

(e) ^ More than twice a week for a quarter/semester period r 



miles 

miles 1 
miles 
miles 
miles 



cc 37-40 

cc 41-44 
cc 45-47 
cc 48-50 
cc 51-53 
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IF YOU HAVE NOT PARTICIPATED IN CONTINUING EDUCATIONAL 
ACTIVITIES WITHIN THE LAST 3 YEARS, CH^CK YOUR REASONS' 
FOR NOT PARTICIPATING. 

(a) The*e is no "payoff!' for participating; that is, participation 
is not related to pay raises, promotion, additional 
responsiBiKty, etc 

(b) No needy additional knowledge is not necessary for present 

positron * ' * «_ 

» » * * 

(c) The company does not 'encourage continuing education 

(d) My immediate supervisor or manager does not encourage 
continuing education* % , 

r 

(e) ^ The company's financial support is not sufficient . . . r- . . 4 . 

(0 Physical distance from sources of continuing education 1 s 
is prohibitive. 

(g) Needed coufses/seminars/workshops are not offered or ^ 

are not offered when I can attend \ . . . 

V A j> 

(h) Other personal commitments are more important to me 

at this time\ . . -. 

(i) Not applicable - just received degree . % 

(j) Not applicable - about to retire . . . * 

(k) Other (specify: , , ) ../..... 



cc 54 ' 
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p THANK YOU FOR YOUR COOPERATION 
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Enclosed is a bibliography in the area of continuing education. Some of 
the literature listed may 1 be of use to you in writing your report to NSF. 
This list was typed^ directly from. the literature sources. I asked my 
secretary to include any information which could possibly be of assistance 
to you in obtaining copies of the books or articles that you may be 
interested in reviewing. If there is a ^literature source that you cannot 
locate from the information provided, please call Ms,. Sandy Newman at 
(6.14) 424-5646. She will check the .information for you and will call you 
directly or have our secretary contact you. It is my impression, however, 
that the information presented' in the bibliography is generally as exten- 
sive as that available to us. - t \ 

If you rare knowledgable of any literature not included oh the^list which 
you feel may be of potential use t& the other NSF project directors inves- 
tigating continuing education in small, dispersed industry, I recommend 
that you share, this information with us. Hope that your projects are 
going well. I will be communicating with you by telephone regarding other 
coordination activities. 

. Sincerely, .• < , 



Lawrence- G. Welling 

Project Director • „ 

Center for Improved Education 

» 

LWtssd 4 
Enc. $ 

ccf Gene D 1 Amour 
W. Sam Adams 

Johft M. AriBs " | 
Daniel E. Harrell s • * 

John W. Zemp /Monica J. Hamill 

x •■• ' "■ • : 
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